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ft ' * GGSNH # - 4@ SGSN^ r-1 > A 4* tfj #1 SGSN 
^ M f i & Jfc * ^ & m & E - L S P it m. it ' ft * 

SGSN^ Rfl it 

JB (Corresponding Node, CN) ^ F«] 4 #J 

L-LSP ' *tL-LSP##;^- #.#iai&#ri£^5S ^ ^ i 
E-LSPPt it • *b##ffl:ffft*0L*&4lf ' * * 4 L-LSP 

#ji*&j&^££&iL^#jffi&2fciLE-LSPI$£it ' # 
5- # ^ ^ ^ ^ 6d SGSN' SGSN^; t ffl L-LSP^ ^@ 

M U & * £ -ft ^ & m M ft % & ¥j Ml % • 

The present invention discloses a method and a system for applying a 
multi-protocol label switching (MPLS) network to support QoS in general 
packet radio service (GPRS). An E-LSP tunnel with reserved bandwidth is 
pre-established between Gateway GPRS Support Node (GGSN) and each 
Service GPRS Support Node (SGSN), and between any two SGSNs. Before 
an Mobile Station (MS) wishes to transmit or receive packets, it need to ask 
its designated SSGN for establishing a on-demand L-LSP from the SGSN to 
the Corresponding Node (CN). This L-LSP is required to tunnel through the 
pre-established E-LSP that was mentioned above and here we apply the label 
stack technique from MPLS. Therefore, the packets of the on-demand L-LSP 
can be tunneled through the pre-established E-LSP to the SGSN which the 
MS is located, and then the SGSN is able to recognize and locate the mobile 
station according to the corresponding label in on-demand L-LSP. 
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(DM&zt&mQ ( 2 ) GPRS^ «a m 

( 3 ) M * « # * « * (31) W it GPRS it & .ft 
( 32 ) JR. & GPRS iL ^ 

(33) Sfl ft ( 3 4 ) ft % & 

(35) LTMIEBfc n & (36) ILM > FTNBfe M Jk. 
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2. 

1. 

2. 

3. 



lame] 



1. 

2. __ 



- - # ^ m 4 & m 4i ^ 

# ^ *W3i.ffl#fe.4fc*>.« m ^ (General 
Packet Radio Service > GPRS)^ & #r ^1 • 

w | a t # i ^ ^ i t m f a f ^ it ffl # & ^ t t 

J3H ^ ^ & ^ ° 
- & #f & #r 

& & # # in Jul m ' a gsm m nt t # ^ it * * 

^ f'J tfl 4 ' m IB? m - GPRSt «Ci *g & 1 o>a * ^ & • 
i?& B 2 *'] « tf *b GPRS ^t^Gn^S&fi^l'Jtt^ 
® (Signaling Plane) # Hf ^ © (Transmission 
Plane) ' *^»Ui*A^*i** ' £- t ' ^ Gn^ 
S^i il t t Transmission Plane# # GPRSI^ if t& ^ 
(GPRS Tunneling Protocol > GTP)M # M & 

n it ft *4 gtp^l m m ' m gtp* m t% m it ft £ ft %j £ n 

M tf] M ft 0) ffl J? % (International Mobile 

Subscriber Identity ' IMSI) - ^^>fEt#^l!;t| J5'J 
(Network layer Service Access Point Identifier » 
NSAPI) H IfL ' ffi * SGSN12ft # jtt IMSI - NSAPI#- f$ 
M M £ 4fc ife m * 3£ #J 4f % £ • 

& ^ gvrs % & y% & & m & & ^ m s& % & ^ m 

f f ffi * &^ ^ ^ ^ t ^ ^ ffl ) ^ ^ ^ 4 

^*K*»^ita^#ft5L^ ' Multiple Protocol Label 



Switching > MPLS) & 3fc # • & t %L&fr&& s f-m3&fr% 

&3-m&#j3r&fo*iin & m m %i %l ft m Sp * *. st 

it W m ^ GPRS it & .1* 12(Serving GPRS Support 
Node ' SGSN)*o&*h£p*f & ^ ^ ^Jg- 15^1 i| W M it 
GPRS iL .ft 13(Gateway GPRS Support Node » 
GGSN) • SGSN12 H # i£ *fe * ^ S t$ & 14(Mobile 
Station • M S ) #7 & %. & # ^ i& « 60 sjj ffe » « A ^ 
& # iH a£ 60 # M *> 4* ft # * J 0 GGSN 1 3 £ * & ft 

tyM&3L&m&.15ft3& & « & & & ' it JL *'J ffl a IP 
& 60 GPRS If 11 (backbone)^ SGSN12J(| # • 

# ^ £ - 48 # t& & 14 ffij f ' GGSN13 »T a # M *\ 
m tb ft % & 14 m M 60 SGSN12^t Fal ' #'J ffi I P ft it ( I P 
Tunnel) 60&#r2tiL-#4|-#i#it^|<tit ' « 4£. ^ft t& 
£ 1 4 £ ft # S?l ft £P M & £ & m 1 5 60 t 44 0 *b * ffl 60 
it^^it^^iL^^^JL^^rt^^^ttn^*-^ 
PDP(Personal Data Profile)^ $L % (PDP context 
activation)*!. ^ /& ' &>mfr&&4ftt]£l4* 

SGSN12^ GGSN13rt ^ * i * M 6<l PDP^ X * ^ ' % 
ft % it * it - # tfr & #f Hi A 3? 4r fi& IS # 4a M t tn • 
& + ' SGSN/GGSN&f) PDPi X£*&- + #3fi£&l*3t. 
f& fa M M 60 GGSN/SGSN^ IPfcb Jbt • *b *h ' GPRS 
$ K t 60 GTPi^ £ • #. ^ A * GPRS t 60 f 'J tfl A ' & 
& PDP^ *.Jefcifr&/£tt#IM4£*l*lA ' it 3- & £ f 
m tL ^ ft. ffl IP m. it •& #f 60 & «. s£ > A GTP# SJ| 
(header) • GTP# s^t & 't* ^ — &Lf&it#*Hfc^ (Tunnel 
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id ' tid) > ^r«t sGSNffl ifcjiii&3-m3& + mn&%. 
& ft % & ° 

SGSN12^ ft 3t Sl - # J#- ffi # it & m it • th % 

ft ft & ?h w u & 3l & m & i5 & % m ° m ft • & 

*-ib^*iL«LJK.^Aff4fi#JJ».|fr*=.^i*fett ' it =. 

* *fe * GPRS - 0 jtb ' 

it it f *p 4l gprs^ ^Ht^^aatit^^* • 

SL ^ & W ft & 
^ 4fc • 

i£ _t i& ^ @ #J ' ^#8^#. Hiitj-^J-X^^^: 

*fcft&&«*&»iL&JK.4fr&!f;W'5ifl! £f & & & € JUL m 

(gprs)^j u>vm&^^&>t%$r\&&m$L$L%kmn-&. 
m-M&SL&m&zL-- GPRst »u m ft • « £ $ ^ # 

ft£**I&e.te#*£4*ft£*I&.* 8 (Label 
Switch Router ' LSR) • ^#a#ftJ£^3|;iL#ft£.^ 
#7 & # (Label Switch Path » LSP) » f£ £ & £ # ft & ife 
«*&JfcA#*--**ftA$.=.**ft' 

LSP > ft 4 i 
LSP > # ft *£ 

§ (ft $ — ,§ ft ffl J-X ^ Jtjt & & GPRS m *fl *h ^ 

# lsp > fl&#ft*fc4tt£j=.##ft*jfllja;fc*ki&.* gprs 
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M & ft ' n gprs & <v m & & & M. 'J? - & & ifc n m & 

£ & m & m it GPRS iL M ft (GGSN) > tt At^^H 
f GPRSit ,lt(SGSN)' # — SGSN^St^J-^-^* 
«#?t«^4L4feAb^ ' t^^-^i^-^^ : (A) -it Hi 
GGSN&# — IBSGSN^ft - JSL & 4® SGSN 4l ffl flt ft 
&SL%fc%m%*-%~ ,# L S P i£ ' « ^ * ^ £ ID 5t 

ag- a #j $ ~ % l s p m. it ; (B ) t£ Bfl it ft $J e *fr £ 4l w 

% £ 3fe A. $ - ,# LSP » £- + » SGSN# h5l ?fc iL f£ * - >f 
LSP . -frjfcjft. — £ — nfe*|-4fc#. ' aia*fc;fi-i&4?tft#J# 
ft(MIDlabel)itf,!&5.;fT$&&4LlMSI- NSAPI^Bflit » # 
$ SGSN^ *J^t^^^fH6<i^tt&^ ! « A (C)* IW i*. 

LSP *■ # it ' & 
t ' # £f & it M SGSNBf » t£ SGSNW % - % MID# ft 
liHH^-^H^ttl^ I ' i H # ^ g t &d 
IMSI - NSAPI^ *t 44 jtb *f & ffi M ft % & #J Hl £ • 

* % m # «: it} - It « # % £ # ft £ & « ^ Jl «. JUL 
fAf^ill^&^^ttl^ (GPRS)^ & & ' f£ # 1ft 
Jfc«ft2.*fc«*&-fete#^£«ft£.4*«&-* H (LSR) ' 
T#«#ftJ#*JtA.#ftX*W*fr«L (LSP) > 1k £ ft 
**ft3^****ft#*--**ftA*.=-**ft' * 
«t4a*--f#ftit^W^«^***--* LSP • ifij * 

&4a#— ##ft£*fe#3&a&A&#— >§ lsp > u % 
ftx^«i^m**4L*r&s.^««g.>«A--*«^*a 

£*fta.&*l*S-/*r*4*4L gprs^k • f£ £f & £ 

^ »e as- *a it 5. ^ - m it ft ' m gprs^ *s m & & s. 
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#-*lit;^*#k2.&««&-*LMat GPRS it ^ ft 
(GGSN) * a iL «t -IB J8L ^ GPRSiL «L » (SGSN) » # - 
SGSN^ii4.^5.^ — M®L'%&fcm3&.Z-&.i&£ ' £ 
t ' t GGSN^ f - 1® SGSN4L - A ^ ^ ^ SGSN4L 
ffl f I £ 5t A * % % m % % ~ M L S P i£ Ml ' « ^ A * 
£ ID £ # $ — #LSPl*il'fli34£Mi£jft£]*Tt&£3L 

lsp > a * sgsn^ #j a ^ -a. & m 

# ft # # ffr £ ° 

E9 > "JT $L 

4 & * * * * # ft fc £ # * # B ^ a #f « «■ • 

# * *t * It * *fc *] «. *» T • 

# m a $ w> k # ft & & (mpls) jt ^ m ^- a°o 

f (Quality of Service > QoS)^ it M M $L & Ml € JUL & 
(GPRS)4L # & £l % & ' % & U MPLSJt # ^ GPRS^ «a 
«4 2S- t ' *!lffl#ft^4#&^*Jt*t^&£/^>£.4fc 
S. ' it a m ft Jfc A # ft £ & s& « (LSP)* Ml ^ GPRS« 

m t m * & - n - Sp & • s. & % & & m % • ft # 

a 4fc & JR. o°a f • MPLS ^ *&&#:fc-$r##ft£.& 
S&- * H (LSR) ' ^t^^lA^S (Ingress node) #J 
LSRH &&^#ft£.#i&&if (Ingress LSR) * # * ft 
£ lp ft (Egress node)#j LSR3& ^EiJ#ft3L^SS-*H 
(Egress LSR) • Ingress LSR-#- m IP£j" & ^ IPte it *f M 
£j # # Jfc fid 4* ft (label) » ii^7-Litb#ft*MP^&4L^ 
fli » & 4l » Egress LSRf W labels A $>J ^@ f il ^ IP 4fc 
*L'Ji#l$-*b#ft>£-*!l LSR# % t M * * # ft (label) 



10 



60£f&it*T#ft£&° ikb ' *#4#Sfe*a WJti 
A # Jfc 8# ' Ingress LSR| t * f # *t & ^ QoS^ « * 
£f f St^^fi. * #1 # it ML * T t£ * -J # ' Egress 
LSRS'J % #Jfr*ft4L**r#& ' # «t # ft ft ' * 4t * 
Q o S ft » *fr >!fe n # M P L S m Q- 60 Q o S ft Hi • t MPLS« 
S&.ft##i£3f#s|-£f&a3f- ' >& Sfc- * 5& # (Routed Path) 
&^##ftjfr3f# s r*fc*£#*$. (data-link layer port)60 
#*»LSR- i-ft*ffl 60 # ft & 3& ^ (LSP) ' 

flij##*fttt**&«ift LSRtf « ifc#^ t WMft 
-t^^ftSL^BpT ' ft 21 It # #1 *f & 60 I P fa Ait *X A 

ff^ii.ffl#&ftft«Jlfllfr4Ljfc|fcfcj|*» ffl t ft * £ 

& £ « a 5t m & ffs 3t # ^ # & 5t & m n- i a gprs 
m *s m & 2 > % w, & m & & m & & & % n $ m & 3l 

& %r * II (LSR) > T ^ JX # ft *fc ft (Label Stack)3t JL 

# ft £ & 60 *&■ a (lsp) > & t ' £t&;t*fta.4*««& 

^A*^->t#ft (level 1 label)^ % ~ % # ft (level 
2 label) ' # ft ft 60 % - ># # ft # ffl a 5t JbL Sfr * 
GPRSII ^ 03 58- 2 *b # ^ 60 LSP • fl& ^ ft *fc ft 60 $ — ># 

# ft Jt'J ffl JX *t fck & GPRS^ «o tf| Jig- 2 ft ^ 60 LSP • 
MM & & & m 3& 1 & & M- 'J? — M it ft 3 3 (CN) » t£ 
GPRS ^ ^ 2 & # 5. ^ - 4a it tfr i£ £f & SL & m Q 

ffl it GPRS Jl 3£ ft 3 1 (GGSN) - a Sl %L.$k #1 J3EL ^ GPRS 
it & ft 32(SGSN) > #- - SGSN4S it ^ 5. 4 N - ft $L « # 
%L m n- 3 ^ & fcb & 0 
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& GGSN31I& # - m SGSN324L ftl - 2k. & tfg 1® 
SGSN32^ ft ' ft $t Jfc A # % % m % 60 LSPit & » # 
a £ GPRS^I .** Hi ft- _t ^ ^ £ IU £ 5& « 60 LSPP& it ° 

ifri&^GGSN31£jSGSN3260LSPI J tit;l:# , J$ & & % 
-MUM. (level 1 label),Sl ft (level 2 label)# 

LSP > fl& * *t 4a # — * # ft sl ^ 

tt«B.«*l*#-=.#*ft LSP » 

#- 83 ffl 4/9T > £■ tfc ^ it LSPI^ it #1 ffl # ft 4 60 
& #T £ l*€ it # i£ 60 iftMt ' £ t ' 1% it & - 4* LSP <LSR 
A, LSR B, LSR C, LSR D> » LSR A A fit it 60 S Ip ,f fe > 
LSR D^: m. it 60 ft ifc Ip" 3* » # £f & «. i& LSR A > & # 
h% A* (Push)^ ft 5 60 il # ' * @ 60*7F*f&eMit^imit 
m. * ' -§-^#ft*&#4l£;fa_LT-;# ' fit it © 60 #r # 

#ftsi#*p-fc**#TJi* # *f & it & * 

ip » 60 it - -fSl # 60 LSR(^ & h ~ (Penultimate) 

ip .ft )Bf ' J-X *b Penultimate lp ,f± (LSR C)& #1 Hi (Pop) 

m ft 6 60 31 % ' & * M & Jl & # iH $ 'J ft A Ip .Si (LSR 
D) » ft ft ip * ♦ 3. ^ (Swap)i ft 3 3 i»J # ft 1 0 1 60 51 
# ' & # H* *f & & # it fj LSR E • 

& MPLS# if- t ' *t A * ^ * * * JUL m & f & f'J 60 & 
f»J ^ # * LSP(Constraint-based routed LSP) ♦ — ft. ^ 
L-LSP (Label-Only-Inferred-PSC LSP) » # — 3£ 4: E-LSP 
(EXP-Inferred-PSC LSP) • * t L-LSPX £ Jl %l - ft JR. & 
«& f ^ J5»J (Class of Service > CoS) » & X $ *'J ffl t It ^ 
^ ^ - i£ it & m -ft. ffi 60 CoS' ffij E-LSPlfe &l n 3L%l$l P 
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✓V ft m. & & f m »l ' & & % tiL ft 3M fa ft ft) EXT ffl fa 
& ifr mpls 6»i # m )#. * £ - 4fc i£ ME- «f ffl # CoS ° 

# f t #- as © 3m tf . jfr ifc $ - Jt LSP^: - ft & M i4 .it 

33 m GGSN31 # & GGSN31 JL # S$- & I»J SGSN32 # 
L-LSP ' ^T^SGSN3 2ffi * ft *J ^ t ft * /*r f » W ^ ft ^ 

34 - ffq $ ~ >f LSP^ — ft GGSN3 1 £'J SGSN3 2 #j E-LSP 
ft it ' tiL^GPRS^'0^1^24L t • jtb $ — >f E-LSP ft 
it A. & ft *3 *8- *7 4& Bf gp ?t iL £ j& » Bp • $ & & & 
^ 4fe a# ' h5l GGSN3 1 #o # SGSN32^ 53 3t £e & 4® 

e-lsp » l^Bift^ft^i^lr^lilt^it ' a it 
si « X * # # - 

^ mj ^ # 4& ^. GPRS^ 51- a GTP 4fe tft SGSNft #] 

*I tH Sfe ># * (Signaling Plane) & f -J 4£ # $ - >f # ft * 

# T « & SGSN32ft fft # ft & 34# # jfe ' ffl 5 ?P HI tf * # 
93 4l & &«) Gn-fr © tft 5t ft ' & t ' * # % *'J ft MPLS 
*ft**tt#-*#ft*#'ft#ifc#*fr* « t GTP/f ■ 
«Sfcj&ft#J*Tft£#J5&Jfe • 

« ffl 5 i& £ ft #J & f 'J ffl, & ,# © • # ff #- # SI 3 ' 

# # Ifl 4L & & 3t iL - 43 gp t # >,f L T#i%^.^#^^ 

T : 

(1)# CN3 3^ # i& it # ^ ft GPRS.^ t - # & #j 

# ft & 34 . ft lp (LSR10) <fr *'J ffl *f ft & 34 # ± 
(Host)IP ft it ^ -T (Prefix) t # it i& * Sfc ft. 
(Forwarding Equivalent Class » FEC) « ii J- ^ # 5t iL — 
^ it GGSN3 1 #j L-LSPft it • 
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(2) £. 3t iL it 4& L-LSP I*] b£ . ft^35.Ii 
(Label Request)^ f-J £f & ^-5&*J& 

GGSN3 1 ' itb Bf GGSN3 1 # £ * PDP^ t & A m * IP# 
^ *t FEC 60 4t % & ' #J IP 4fc*ti& 

FEC ft A # it 60 SGSN32# dj i& i& # & # * » 

(3) # SGSN32 $'j GGSN3 l#iH60it*&#a.^-*.:& 
f'J M tL ' SGSN32& it & ^ # 4t ^ # FEC (#1* ^ ^ 
^ iik, IP^fiL it ) ' SGSN32 *b FEC4£ ^ — #1 # ffr £ t$ »l # 
ft (MID Label) E7 it GGSN3 1 » ii #'J ft itb FEC^f. # *B 

it 60 PDP^ X • t SGSN32^ ft t$ & 60 PDPi X t ^ # ft 
£fr & 3460 IMSm NSAPI& > tJL # 3fc iL - MID & & *r 
M $- IMSI - NS API 60 M ^ ' il te. ^ ^. — LTMIE(Label to 
MS Identify Entry)^ b& M A 35^L ^ g t ° 

(4) # GGSN3 1 & $'] ft % - i® & SGSN32 EJ it 60 # 
ft EJ ii > iL»p^®— -IB*— -f#ftlS7ift*frJi«* LSR ' 
J. — ILM(Incoming Label Mapping)^ b& ^ 
36' ji^^ 1 ^-^L-LSP605tiL o 

(5) ffij GGSN3 1 n ft* - #1 & SGSN32 E7 it 60 # ft E7 
Jl >if ?t i£ -f® #J 60 FTN(FEC to Next Hop Label 
Forwarding Entry) ' ^ 15 i I ft ^ ^ IP-fe. At tj- M 5- MID 

L-LSP 60 2fc iL o 

#*«jL*E*JtR.«tf**-#-Ji* ' # ^ * # ft # & 
it £] SGSN32Bf » SGSN32?£ ? a f'J ffl % - ^ MID# ft 4t 
# iU LTMIE B& «"4t^354L«-ife^a ' iL Ifr # ^ @ t 60 
IMSI > NSAPI& t^ibit^^ltU^^^I ° 
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& GGSN3 1 # # #T % ® ' £ 4" K 3& IB 5 » ^ *f 

( 1 ) # t ?4 jft * CN33 it Hi S. ft % & 34 > IS. * E^vIp 
ft (LSRIO)^ ?f* 3 r*f&i£ifc#->t LSPE& it i£ it it 
GGSN31 • 

(2) -t GGSN3 1 i|t $'J _L ^ LSRit & #J # ft *f & Bf ' 
4^af ILMB& lN-^^36'ff&^«ft3^iti (Pop)ii it # 
IP,# A & 0 

(3) GGSN3 1 tfj IP>§ 4r f'J @ m -fit ^. (^t % £ &J IP4A 
fet )b£ . \1l ?h ft % % #i IP4& *h & FEC* $1 # *J ft J& #j 
FTN ♦ ^ # FTN4t # #J i* ^ ' IP* 4t it ^ _L MID# ft 

a A #.=-*# ft • 

(4) & ft GGSN3 1 ^#ft^&#iti4*^l SGSN3 2^ 
Pal # # ^ ^ E-LSPI^ it • 

SGSN3 2 iMj # l& 5> _t ' # # ft *f & ii 5ft 
Penultimate Sj5 ft Bf » f tt^4 ' # it $'J 

SGSN32 Bf . tf«ft ° *b 

SGSN32i}f *tfj6d#ft^&^*-^^ MID# ft 3£ £ ' ii 
4£ ffl itb MID# ft m LTMIEB& M & 3 5 & ft & 34M M 
¥j IMSI- NSAPI° # SGSN32& f*\ ft % £ 34#) IMSI^ NSAPI 
Bf • ty^$&*&&*fc#^«^3jfr###&#ig.*£ifc*f& 
0f v§ #i 4t tfr & 34 • 

& ^ >fc * # ^ + + # GTP># ^ # ' A 

T 1£ # GTP# SI f# £p ^ «H 4fc ^ m ' *» : Sequence 
Number - Flow Label - SNDCP N-PDULLC Number^ > 
IS jtb ' g] 6#r ^ ' GPRS^ <u m t £f & # MPLSi 3i 
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^ TTL 6«r*t-«^7&«t^A* MPLS ft m 60 % 4* 
(extension)^ 44 (E-flag} > &^^^^^£Mtft*i#4k • 
t E flag^ 1 • ^ Tf: jtb MPLS ft ^ # # 2£ 4t 4$ 44 ° *'J ft 
it « ^ ' "ft MID ft ft ^ # 3£ 4t ft 31 (Extension 
header) » # t $'J it SGSN3 2 » *S ^~ « 4£ % % GTP^j 
ffi 44 35& ^ - 

ffij t frlii £ 34 d? — SGSN3 2# f] — #r 60 SGSNflr 4£ 
*I H. ffl ' # S # ^ -f" ># ^ 4- (smooth handoff)#o & ^ 
*H 4 #T 31 iit 60 S 4*- ° flij^T*^-^^ L-LSP^ ft #t ¥ 
60 SGSN32m *f A 60 # — /| E-LSP# # £■] #r 60 SGSN^t # 
m 60 % ~ >f E-LSP ' M. M- 4 ^ At i»J # t& £ 34 • & 

$ t£ ^ MIDft & A Sfe « - & ~ 60 1ft M (global unique 
identify) • V? > ^f#f»^#tiJ'Jf-ll SGSN3 2m f 
n 60 f& S ft ' * J9f «■ A 60 MIDft ft * -fr 2fc g • 

19 7 60 4fe HI 4 351 « «t B £ Ti|^-hi|f)f^f^f 
#r;£JaMf^&60#^ ' # # t$ £ (MS)# t& $ 'J #r 60 SGSN 
(N-SGSN)m f-*t60|ag]^'^*7 Inter-SGSN^ ^ 60 4& % 
jft 0. • jtb SSL s& ^ t ' MID ft ft 60 **■ # ^ # fit #■ — -IB 
Inter-SGSN^ -f- 60 4f ft * t& # • ffl 7 t #r tf ' ^ ft % 
£ ft N-SGSNf dJ 51- * £ ^ (Routing Area • RA) H *f # * 
(RA Update request)60 -ft ft 7 1 ' # N-SGSNft ff 60 SGSN 
(O-SGSN)t ill SGSN^ X # 45. (SGSN Context request)4# 
ft 72 & ' # 4f fit # fit - 4$ MID ft ft # 45. (MID Label 
Request)4f ft 73 ■ a «. ft O-SGSN £ & ^ it A. 60 ft % £ 
MIDft ft > m 4k & N- SGSN ft jfc iL ^ 60 LTMIEB^ ^ * 
' i-X 4£ # & ^T«t O-SGSNM * ft 3t 4- 60 E-LSP|^ it 
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# it £»J N-SGSN « & %L t GGSN»|£ $'] N-SGSN^r & #J #f 
PDP ^ -i- £ (Update PDP Context request) 4f 3£ 76 ^ 
& ' Ffc T £ #r «■ M ft % £ #j PDP Contexts ft » # ^ Jl *r 
*|->!&fi-$&£##-=->t E-LSP ^^tilJl^fl. 
77(Update tunnel request) • t| $ — yf #J L-LSPtk ^ -f- 

# it f'J N-SGSN » fa # it 5. O-SGSN - T ® 4f t B 7 §d 

#• - #i -ft at # % &j t& m • 

71 :5& & & It #r & (RA Update request) 

72:SGSN^ X # (SGSN Context request) 

73:MID# ft * * (MID Label request) 

74:SGSN^ 3i 13 M (SGSN Contest response) 

75:MID^ i, IhJ B (MID Label response) 

76: #t PDP^ 3: # 4t (Update PDP Context request) 

77: *f Bt it #■ 45. (Update Tunnel request) 

78:^.^fPDP^5c EJ ^.(Update PDP Context response) 

79: Jt #f if /5l (Update Tunnel response) 

80: Jt #r -fc. £ (Update Location) 

81: & & Jt *f >!i (RA Update response) 

if a^ltMPLS LSPF& it % *- & m Jl «. *P ^ * 
#r >ft #*frttJR.4frJ&fl4£*!l ' # - # a£ t *4 >ft it *fc m ffl 
^ M # ft ^ (Double Label Stacks)^ LSP^. CN^ SGSN 
^ ffl # it - % - /f LSP# it ^ GPRS*£ ^ m ft M. & 
GGSN3 1 «$■ M GPRS^ *J m 2i& M. # %L &} SGSN32 » & f 

' & $t CN3 3#r # LSRit & GGSN3 1 it ^ GPRS 
<u m 2 2] ft ttj £ 34 fir j£ tf) SGSN3 2 » 4& ffl L-LSP 
' iL4fc*--**fL4**tt. ' *T -f£ # CN3 3 *a l§] *E *8- # 
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il^^S - & ^ m % ' & l$L$.ft®&*tem SGSN32 
^ T #J ^fr t$ & ' GPRS^ «i ^ 2^ «P ^ 6d L-LSP^T « 

>£. & & ^ ^ & • « — ># A lsp# in ^ ^ ^ ^ n- n #i ^ 

' j&4£GGSN3 1s£4£f']#t&£3 4#f4t#SGSN32' & 
ft E-LSP5t 4* ' -sTiL^L*^^«m^^«L ' & E #. # * 
IS] SGSN32^ S # & ^ L-LSP# ft if » #i&L-LSP_L#J 
8f t # ^> ^ - 4@ GGSN3 1 #a - 4® SGSN32^l 53 • % 
*Y ' E-LSP-& <& ft 3& 4* f& 43 SGSN32^ » # J-X i. ^ 

#ft^fif • GPRSt 2 l>9 *p ^ # E-LSP^T 

15 & # 8 & & * * ft 4L ^ ^ g • £ & ^ ® 4* * 'J & 

%L 1%. i£ ° 

ffij^T^iitJ^*^^^- > *» # m ^ ' « ft *fc ft #> % 
- % # ft % Bl « ^1 kk I& * GPRS <u «9 2 *h £p ^ #7 
L-LSP ' An # ft 4 #) % ~ % U ft M ffl « & *fc ft- * GPRS 
a «a ft IS- 2 ft £p ^ #J E-LSP • L-LSP 6^ JUL # f £. ^ & 
^*.jL**Iffl*-^6d#ft^*^*«.4jt' flo E-LSP ^ 
«L ^A5f*«Jt^^ M * IS) *'J JS £ — ># #J # ft 
MPLS# ft ^ EXPli >fSt # & ^ m 4k $L • 

# it fli & 5t ^ GPRS*£ *i «q & 2# $ ~ £ E-LSP(ft1 
m E-LSP)T tt*Ifflttilt^a**.#3fi** QoS^- 41 # £f 
& > it # E-LSP^ - t-tli*3l4^ GGSN3 1 #■ - 48 
SGSN32^ ft ' «A^4^#*^B SGSN324: S3 — 
E-LSPT aJL*t*^8*^Isifi<HR.^^«.» *t *h ' #■ - 

e-lsp #j it«^aAUI§!) > ft 4L 4fc * % & % 
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£ * m $l 1% % ' ^ i-u # i &5 * © ^ m & & % • 

( 1 ) JL M *f t& & .h ?p it & GPRS *8 * #7 
M 5t ^ ^ (Support Bandwidth Sharing for the GPRS 
core network part of Real-time Streams in an MS) • i£ 
-il^i^^^^^^^t ' E-LSP^: m * 3t -fc GPRS& «tf 
«q 38- 2 _L # & it » /L it ^ <W 5& 2 #j B?p B$ ^ >ft ( 

«t & L-LSP)*i # *'J ffl MPLS&d # ft ±£ 4 ^ A # - #1 m 
&i & ft ' jfc#r#«ft*fc"frS&-&*£i&#£. E-LSP ' $<J it *f 
tfr & 34m #} SGSN32 - 0 jtb • # - ft E-LSP#] # jt UK * 
# #c # it i& 3£ - ft E-LSP # L-LSP #7 it 4 *o QoS # £ ffij 
^ t& ' Connection Admission Control 

(CAC)^ p\ M. $L it i& L-LSPit **.4Lfc#fc*4l't&&1« 

(2) Jl & 4t tfr & -L Pp b£ i$. & ^ SGSN^ RQ & ^ B# # 4g 
it ^ ^ (Support Bandwidth Sharing for the Real-time 
Streams in an MS during inter-SGSN handoff) : i£ — 
M^^^^^^^r^t ' E-LSPK *h & SGSN324L ft 
& * *- ft ift £ 34 * tif-i&$r&^mm.Z-f#}M & ' « ^ tt 

4t ^ & 3 4>& & Bf ^ »r m % Qosm m. m • & ^ e-lsp^ ^ 

%fc%&Mifr&B#) ' %®t'&%%k^ft%'b 34 # £ v% 
#1 SGSN32^ ratt4*-^^tt*.tfs/9r£tt#5t ' « ft * & 

GPRS^ •** m 2 t. ' « J: ^ i &d E-LSP « IS) 
#^^5tiLi^^i^^m^^^X,°^t • 4* E-LSP 



19 



#- m m s#t > cni, & & % 41 & a ^ l-lsp# & * - 

E-LSP H£ it J- SGSN-1(# W SI) ' #&PB£^#jSSti£$l# 
Inter-SGSN& ^ • ft % & & SGSN- 1 (O-SGSN) & ^ f'j 
SGSN-2(N-SGSN) » SGSN-1 j» « * ^ -f- E-LSP # it 
(forward) # # $L J. # tfr & JS* S2)' jib -fr ^ 5, & jfc : 

Hfc >X — (# S3 A) : "t ^> ^ GGSN^o SGSN-2^ ft #i *f 
si- a • &/tfiH#fcA«iL#«'J4*-fifc/v6<> *P MP t *t afi it 
Ml ^ ' ft'J #3f*b#f5M£t$P^ CoSf * 41 E-LSP # % ' 
iX m it # it - n it GPRS .0 ^ 2& 2 tf) % 45- 
(On-demand)L-LSPs ° 

Hfc jft — J» S3B) : # ^ Ifr GGSN^a SGSN-241 RjJ #f 

sg- a ' & m jn ^ t & * iL^H-j^^it/v^ *p ^ t >ft it 

Ml MP ' H'l GGSN* £ ft CN3 3# ife PM& £ L-LSPJ38. ffr * 

' -gtiHB1&tB$&#£/&4i3&- ' it^v GPRS 
.** tff & 2 # - # % $L LSPs # * & 2'J ffl #r m. t # - 4* 
& ^ E-LSP& «: I* it # it 0 

fl6^«*3t4Lflj^-sr**Iffl Erlang B & & ft 5t A. 
^l«5tffi^*t#«^ B(m,A,h/n) ' * t JE £ l§J 

^ ^ - & Handoff E-LSP ^ ^ff % & • ^ 1% 

I® HP #j SGSN 41 fal ^ Ml ^ 1 # t J*M1M& ^ -B- i # 

i£ & B^T t # #J # ^ & 4® *t ' l/ja#^3£*^F ' # - « 

4: # itb & * E-LSP^: ft ifc 0-SGSN#o N-SGSN41 fA ' 
*. 7F %h ^ #J Inter-SGSNt + ffi & ft fA I 3 - # & 
i i| JR iJL ^ ^ GGSN#o N-SGSN 4i M * T I* 46. fl£ & 
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Pm(^ *» Pm<2%)^ «t *t T ' .& U «t & *o X h ^ 1 /y, > >ft a 
Erlang B 5^ > ^tt^SJltAWm' it - # # * - 4* 
Handoff E-LSP#j ft tf M % ° 

Ji ilk ^ *fc #'J 4£ A T 3" «. «. ft *• 4H ft 6, ' ^ # a £ 
i t ^ « ^'J It ffi I I f ^ # #'J ft III #r i£ & ' ft # 

4t m ^ _t i& 5f #J • 
i * ffl ^ ffij * ft w 

Hi: 4fc *K tf -- & GPRS^ «* A & & • 
1 2 : # US # ^c, GPRS It^Gn^S 6ij^^|ttl 

ft -SL # ># ft 0 

si 3 : # # a ^ 4^ « ^ % & m ft 5c. w s& a 4& m. m & 
n 4 : ij* 7F lsp i% at m m # ft *fc § # a #r & & «. it 

# 5& ftd $fr ^ • 
tft £ & • 

ffl 6 : #^^^^# B ^^L^^^ MPLS# IS ^ ° 
ffl 7 : ^Ja*#qH^ja£1ft;£#ft£4*«^iL4itJR.*& 
f ^ it ffl *f & & & € m m ^ Jj & #J & -f" tfL 4 

ffl 8 : #*#^4La£$£#ft£&83*&iL&JK.:$- oo 
ff>8friiffl#*fe&*«m;|&*-;&-*tt SGSN ffi ^ 

^ m. * ffl • 
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1 ) ( 1 5 ) M & £ 



1 0 
1 1 

1 2 
1 3 
1 4 
1 6 
33 
35 
36 
4 1 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 



( 2 ) G P R S ;|& 2*8 
GPRS <f # 

( 32 ) m. & GPRS iL #L .14 
(31) ffl 33t GPRS iL ^ .li 
(34) # ^ & 

( 3 ) & ^ € # & m te- 
rn ^ » 

LTMIEB& *f ^ 
ILM > FTNsfc *j- 

SS- * H ^ H *r # 45. 

SGSN^ 3l ^- 41 

MID# ft # 

SGSN^XEJife 

MID# ft EJ A 

It #f PDP^ >L -ft- 45- 

*L #r I* 5t £- 45. 

Jt #f PDP^. X EJ /i 
H #f it IhJ >!i 

H #r 4fc 4 
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i . - m a £ % X # ft 5. & « s& it #t m # & f ^ 

ilffl#e.&**.«JK.!fr (GPRS)# tt«Cil««S.A*S.5t. # 

^£#ft£.4fe*£ii?SI (LSR) ' ^:#J^#fti##^r^^ 
JL#ft£^i#J&*l (LSP) » «£ift;£«ftS.4*'i«I&.Jfc 
A#*-,**ftA*— **ft ' *^:#l^-^#ft 

£-*LSP' fln & ##ft 

£&#i&a3:A&#~>i lsp > #ftJ^*^*-^# 
ft # ffi j-x ;t it j& * gprsm m n- ?h £P $~ &J LSP ' fl& « ft 

*fc4##~#«ft* , Jffl J-X ^ ilk SI- * GPRS*£ m & ft W 
&} LSP ' n. M & 3. & « 48 it 5. ^ — M it Jfe > HE GPRS 

GPRS iL ^ » (GGSN) - « A & *t 48 JR. 4fr GPRS jt ^ » 
(SGSN) - # — SGSN^Bst^J.^ - &IJl«##.*flJ&4L 

(A^^GGSNH^-HHSGSN^ral > i3j 1® 

sgsn^ mm&&SL%&%m%m%~% LSPit & - « 

^^f^^m^j^a^^^-^LSPi^it : 

(B)t£ M & & M ft % & Z- ffl % 45. (On demand) 
iL % - & LSP ' & t ' i& SGSN#. & 3t iL t£ $ - £ LSP 

I I i IT 15 £ 4l IMSI * NSAPI&d M it > # * SGSN3# #J 
LSP^ # it ' £- t > # *f & it n SGSNBf . m SGSNJ-X % 
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# # a t « IMSb NSAPI^. %.4iLibH&ffiMftfto£&}tiL 

2 . 4* t tt * #j si # 1 m m m. ^ * & » * t » m % 

- M LSF%, L-LSP (Label-Only-Inferred-PSC LSP)' & it 
4* - It JUL % m %} ' t£ $ ># LSP & E-LSP 

(EXP-Inferred-PSC LSP) » £ ^ ft b£ Jl #L £ 3£ flB. 3$- f 

m »i • 

3. & ^ n ^ w & m % 2m m & ^ & » * t » ^ # 

S$(B)t ' t£ * - Ji LSP#, #c T it # « 2t Jl : 

(Bl)^ >II A ^5 It & 5t & #1 Sg- #J LSR a # t& 

IP teJah^if (Prefix) *#sfci£#afc*|J5'! 

(Forwarding Equivalent Class > FEC) » J£ 2fc iL — i$ it 

f£ GGSN 6-j L-LSPPt it ; 

(B2)^L 3t JL t£ L-LSP |SJ Bf . f £ S 7v !p ,fi # i£i - # ft 

# 45. £f & 5- t£ GGSN ' fli GGSN^t & PDP^ X t a A ffi M 
IP# ^ itb FEC #) ft % £ ' # 43 #] ft % £ ft & Jbt 
^ FECi^j ^ t 1 &d SGSNf {B t 4 # t # i ; 

(B3) t SGSN & $'] n. GGSNf i& #j flt ft # * 4fi * '1 if 
fi. Bf » UE SGSN* # ft # 4c Jfr # FECii & f|[ FEC^ I? - 49 
4r$&&«fc#J#ftl37>!fete t£ GGSN ' JL *tf ffl tj[ FEC4t # *3 

# ife # PDP^ X ' ft %l ft ft £ ¥) IMSIW A NSAPIt ' 

ffn at iL - ^ # ^ & t$ #j # ft n m s. imsi > NSAPi^ m 

it » 3fL<&**£.«£-i**J:4t#-t ; 

(B4)# t£ GGSN& $<J -ft $ - * SGSNIhJ Jfc * 
ft © A Bf . :fcty'£ft«-4B#-,*#ftEJJ&#fr-tJ& LSR • 
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JL it — ILM(Incoming Label Mapping)^ M * e 

' & % & % — ,# L ^L S P 60 5fc iL ; a Bl 
(B5)i£ GGSNfJ Ifc # - #1 * SGSNE7 J| 6d ^ ^ @ I 
Jfr ft -IB #J 60 FTN(FEC to Next Hop Label Forwarding 
Entry) • |S)B£^/£s£i&#-# L-LSP60 It Sl ° 

4. *» f tf * #fl ft ffl * 2^ /9f it *L 2r * . & + ' ^ # 
S$ (C) £ & t£ T it # : 

(Cl)f ttif fe«4«S Aijlftilil^ -,1 LSP(Pp 
L-LSP)Jti&i£t£GGSN ; 

(C2)# t* GGSNife _L ^ LSRi& *. 60 * ft £f & ^ • * 

# f£ ilm b& jft & > ffij$P#ft5£ibiii£#. ip># 4 s ; 

(C3)t£ GGSN60 IP># 4" $ -J a #7 *b ^ £ ' tffl 
& 60 Jth IP#L fch Jb FEC* 4$. # 4a #h ft 60 FTN - <ffc # FTN 
4*. # 60 & * • IP* ^^f^ifrtJ^lil^JilWAl 

— -§ # ft ; « 

(C4)t£ G G S N /jf «ft**fe#i£it** SGSN^ 60 
^ ~ >f LSP^it(^PE-LSP) • 

5. *»ftfr**'Jftffl£43j|flfidt;iL;5r* , £ & # T 
it. # JUL : 

(C5)SGSN#F ifc f 'J 60 ft ft it & 4L # - £ 60 ft % & Stfc 

# a # t& & ft ft 60 IMSI - NSAPI > #&ig&«fc%##.ftq 
JMF f ** & # it ^ itfc £t & m M 60 4r % & • 

$&&tft#Jftft*^3fc«--ft.=-tt1ft;5»| ° 
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7. *»f1fr**Ji£ffl#5:»Sma|£4L^*'&jt&^ - ^ 
SGSNW^f ' j« 4* 4t tfr £ * - SGSN# tfr ftj £ 

~ SGSN/9f ^ # 'J H, S ' 1* SGSNf B 1 ^-f-^^eL-te^^: 

(Dl)f£ # - SGSNi^j %% % - SGSNf iH SGSN^ X I- 
#te*'J£#fii#iil-«^«&#**I#ft#4i' a ft ft 
S£ $ - SGSN *JpL#-^ife^ttfi-$&£:*.^$&£«JW« 

ft » 

(D2)^ H $ -r-SGSNf^ Itiz-^yt- #J ^ - Bfc *J- 4t > 
a ft £f & «T a $ - SGSNH LSP 

# i£ # — SGSN ; a JSl 

(D3) # t£ GGSNfe $»J % — SGSNf *. #j £ #T PDP ^ 
X * * * ft ' I* T «. #r # A # » £ PDP * *L ^. 

*b ' is] Bf it m n m ft % & m % ~ ,# lsp^ # ft > * # - 

# LSPjtk & & % ~ ft LSP&H i£ # i£ $ 'J # SGSN • 
L-LSP# m fc^4fc*45.H*4feftfcJ&*4t*fl&Jfc • 

E-LSP#> ft Jt #> ® Jfc ^ ^ & 4fc ® • 

10. ^ttt^-#'Jj^g^9^m^^^r^r ' * t ' # 
- E-LSP #J ft Jfc 35 £ te^i&i&f£E-LSP(#L-LSPi#& 

(QoS)# 4?- *Q £ 4fr ' 

E-LSPX tir n fk ft SGSN^ m \k 5- *-ft% £ ' # iH * * * 

i& a * # *r & ' u&i£ft$ti&&&^i$tf>' s r&% Qos 

JR. & ' i£ E-LSP# ft & « * # & • 
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i. i*c 
1^ T 
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, 4A ^ 4^ i& ^ 4EI ¥4 =k 
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flU 35f 00 11 
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& & € 
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<^ HQ 
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ft A « 
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& # ft £ 


4* 


#} & « £ 


ik %5 % 
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* # ft x 




w * a £ 


^ % 


J=. Jt L S P > tt^ftil 




1 ^£ • 





-*tt£t&Jfc«ft£&*l*«./9f&**.2L GPRSt «a 

m to » * tL h - 

S. 'J? - m it GPRS it M. ft (GGSN) • 

£ & <« s& ; a a 

* *t 48 JUL ^ GPRS it & ft (SGSN) « # - SGSN^l i| 

& t ' ifSGGSN&4ir — -jBSGSN^W - A 4£ IB 

SGSN^M5S&*:fc#'ffi»#fc:S.#^#LSPi£*jl' a 

^ /£ tfr- £ S £ « #7 $ — yf L S P 1% it ' ffij t£ Bfl i£ ft f 'J 
#«&&4LW'{&te££3t3.J|5- i t LSP ' « ^ SGSNff 
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9 - ,# L^P^, L-LSP (Label-Only-Inferred-PSC LSP)> £ 
1 t - t I t A f i ' 1£ ^ ~ # LSP E-LSP 

(EXP-Inferred-PSC LSP) • & ^'ft 3L %i £ & JNL & & f 
#J • 

15. iaf^-l^ftB^H^^il^^tt > * t ' t£ 
SGSNf 5t iL m % - M LSP • f^i-^-i*^* 
' a # # t$ & t& #J # ^ *h # ^ & ^~ IMSI - 

NS API 60 f$ it > Hq i% GGSNI'J it 3t - F TN 8& * ^- > 
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